Background: Diarrheal diseases are the second leading cause of child deaths globally and now considered to be the leading cause of child deaths in Africa. In Ethiopia, diarrheal diseases are also important child health problems. This study aimed to investigate the effect of behavioral factors on the under-five diarrheal morbidity in the rural communities of Gummer Woreda, Southern Ethiopia. Methods: Community-based cross-sectional study was conducted from April 30/2012 to June 4/2012 in the rural community of Gummer Woreda, Southern Ethiopia. A total of 634 households that had at least one under-five child were randomly selected from the nine Kebeles and included in the study. Structured pre-tested questionnaire and observation checklist were applied to collect data. Bivariate and multivariate logistic regressions were used to test associations between outcome and explanatory variables. Odds ratios at 95 % CI were computed to measure the strength of the association between the outcome and the independent variables. P-value < 0.05 was considered as a statistically significant in multivariate analysis. Result: Out of 634 households with at least one under five child, 611 (96.4%) gave informed consent and were included in the study. Respondents who used bottle feeding method (AOR: 2.866, 95%CI: (1.588, 5.170), practice of hand washing after visiting latrine (AOR: 2.080, 95%CI: (1.076, 4.021), the presence of observable faeces around the pit hole/slab in their latrine (AOR: 2.391, 95%CI: (1.444, 3.959), children from those mothers who had history of diarrhea (AOR: 3.158, 95%CI: (1.240, 8.045) were significantly associated with childhood diarrhea. With regard to diarrheal morbidity prevalence, the two-week
Background
Diarrheal diseases are the second leading cause of child deaths globally and now considered to be the leading cause of child deaths in Africa [1] . Each year, an estimated 2.5 billion cases of diarrhea occur among children under five years of age. More than half of these cases are in Africa and South Asia [2] .
In Ethiopia, diarrheal diseases are also important child health problems. According to the recent demographic and health survey of 2011 reported that the national two week-period prevalence of the rural communities was 14% [3] . Another study conducted in Mecha District, Northern Ethiopia, revealed a two-week prevalence of 18% [4] .
Behavioral (proxy) factors play a primary role in epidemiology of diarrheal diseases. Different studies conducted in Bangladesh, Burma, Philippines, and Papa New Guinea were consistent with an association between a particular hygiene behavior and an increased risk of diarrhea, such behaviors include hand washing before food preparation, open defecation of children, inattention to proper disposal of faeces, the method used by mothers to clean children after defecation, the manner of disposing of the faeces of children and compound hygiene [5] . Several studies in different parts of the world, in daycare centers, and in community settings, have indicated that frequent hand washing, with and without soap (a local substitute like ash, soil, leaves, etc.) results in less diarrheas. Collectively, these studies report a 33 percent reduction in diarrhea from hand washing alone [6] . A review of other available evidence suggests that hand washing with soap could reduce diarrhea incidence by 47% and save at least one million lives per year [7] [8] .
Studies revealed that maternal child care and hygiene practices have important impacts on the occurrence of diarrhea in children [9] . The study conducted in Mecha District, in central Ethiopia, showed children whose mothers with history of diarrheal morbidity were five-fold increase in the odds of getting diarrhea than whose mothers had no history of diarrheal morbidity [4] . Young children are frequently infected with enteric pathogens and their stools are actually an important source of infection for others. Studies have shown that hygienic disposal of children's feces is associated with 30% -40% less risk of diarrhea [10] . Improved feeding practice including breast feeding has positive influence on under-five diarrheal disease. Therefore, mothers should be aware of feeding the baby with a clean spoon, from a cup, or with a special feeding spoon to minimize the risk of bacterial contamination. Bottle-feeding is discouraged at any age. It is usually associated with increased risk of illness, and especially diarrheal disease, because of the difficulty in sterilizing the nipples properly. Bottle-feeding also shortens the period of postpartum amenorrhea and increases the risk of pregnancy [11] . Other findings reported that there is a high chance of contamination and greater risk of diarrhea associated with bottle feeding [12] . The study in peri-urban Peru also showed that 35% of bottle nipples tested positive for E. coli, an indicator of fecal contamination, and 31% of teas served in baby bottles were contaminated with E. coli compared with only 2% of teas served in cups [13] . Determining factors affecting diarrheal morbidity would be helpful in planning and implementation of prevention strategies at the community level. In Ethiopia studies that focus on behavioral determinant of diarrhea in rural setting are sparse. Thus, the objective of this study was investigating behavioral factors on the under-five diarrheal morbidity in the rural communities of Gummer Woreda, Southern Ethiopia.
Methods

Study Area
The study was conducted in Gummer woreda, Gurage zone, southern Ethiopia. Arekit is the capital town of the 
Study Participants
The source population for the study was all households with under-five children in rural community of Gummer woreda. The study population was the sampled households with under-five children among selected kebeles. For households with two or more children under 5 year of age, the index child was selected by a lottery method.
Households with under-five children, mothers/caregivers volunteer to participate in this study and the occurrence of any episode of diarrhea in index child within two weeks prior to survey were included. Mothers/caregivers who were unable to give information of demographic and health characteristics of index child due to health problem, the occurrence of any episode of diarrhea in index child during the survey and mothers/caregivers who did not live at least six-months in the study area were excluded.
Sampling
The sample size was calculated by using the formula for single population proportion, with assumption of 95% confidence interval (Z = 1.96), d = 5% margin of error, two-week period prevalence of diarrhoea in the rural communities among under-five children 25% [11] . We went at least two stages down in the sampling process to reach to the final sampling unit. As a result we obliged to multiply our sample size with the design effect of 2 to increase the sample size and minimize the variability. We considered the none-response rate of 10% in the estimation of the sample size required for the study. The calculated final sample size was 634. Multistage sampling procedure was employed, first by selecting 9 (50%) kebele from 18 kebeles, using lottery method.
Data Collection and Measurements
Data were collected by using pretested structured questionnaire and observation checklist, which was developed after reviewing relevant literatures and WHO standards.
The questionnaire was first prepared in English, translated into Amharic, and then re-translated back to English to check for its consistency. For data collection process two bachelor degree nurses, one public health officer, two sanitarians, seven public health nurses, and eleven diploma clinical nurses were recruited. Four public health officers were selected as supervisors.
Training for data collectors and supervisors was given for three days before and after pretest on interviewing techniques, purpose of the study and ethical aspects. The principal investigator and supervisors made a day to day on site supervision during the whole period of data collection and checked each questionnaire daily for its completeness and consistency. Pre-test was carried out among five percent of the sampled populations with under-five children in another Kebele with the similar backgrounds as selected kebeles. Based on the result of pre-test, appropriate modifications were made to have the final version.
Regarding with study variables, the two week-period childhood diarrhea prior to the survey was dependent variable. The dependent variables included socioeconomic (family size, age of mother, religion, marital status, education and occupation of mother). Behavioral (proxy) factors included (hand washing practices, presence of feces seen around the pit hole/on the slab, observable faeces in the compound, observable feaces in the neighborhood yard, frequency of feeding/day, breast feeding status, method of feeding supplementary food, time of introducing weaning food, maternal diarrhea, disposal of children feaces).
Data Processing and Analysis
Data were entered and analyzed by using SPSS version 16.0 statistical software. The data were checked for its completeness and consistency during and after entry. Errors identified were corrected after revising the original questionnaires. Descriptive analysis was done using percentages (%), mean and standard deviation and displayed mainly on tables. Bivariate analysis was performed to determine whether there was an association between dependent and independent factors. Then, odds ratio at 95% confidence interval was used by employing logistic regression model to determine the strength of association between selected variables and for the different risk factor of under-five diarrhea morbidity by controlling for the effect of possible confounders. Further analysis was carried out using stepwise logistic regression analysis by selecting only variables that were statistically significant (p < 0.05) in bivariate analysis. P-value < 0.05 was considered as a statistically significant in multivariate analysis.
Ethical Considerations
Before the study carried out, research activities were commenced upon approval by Jimma University Ethical and Research Review Committee. The purpose of the study was clearly explained for the study participants as well as consent was obtained from the participating individuals by using the standard method developed for this purpose.
Results
Socio-Demographic Characteristics
Out of 634 households with at least one under five child, 611 (96.4%) gave informed consent and were included in the study.
The mean household family size of the participated households was 5.3 (±1.5) persons. Of 611 households, 360 (58.9%) had a family size of less than five and 251 (41.1%) had greater than five. The mean age of mothers who participated in this study was 31.8 (±5.2) years. Four hundred thirty six mothers/care takers (71.4%) were below thirty five years of age while one hundred seventy five mothers/caretakers (28.6%) were thirty five and above thirty five years of age. Concerning religion of mothers three hundred fourteen (51.4%) were Muslims. The majority of mothers 598 (97.9) were married, Majority of the respondents 599 (98%) were Gurage in ethnicity. Five hundred seventy four (93.9%) mothers were house wives ( Table 1) . 
Feeding Practice
Of 611 index children, only forty seven (7.7%) were below 5 months, two hundred fifty one (41.1%) were 6 -23 age months while three hundred thirteen (51.2%) were 24 months and above. The mean age of the index children was about 24.7 (±14.09) months. Of the total index children, 327 (53.5%) were males and 284 (46.5%) were females. The mean length of birth space for all births was 30.12 months. The study subjects were interviewed about the history of their childhood diarrhea in the past two-week's period prior to the survey. Accordingly, with in two week-period 89 children exposed to diarrhea and 522 children were not exposed to diarrhea. Regarding current breast feeding status, only 59 (9.7%) of mothers fed exclusively breast milk ( Table 2) . From those mothers who started complementary feeding to their children, two hundred six (37.3%) started before the child reached 6 months. Concerning the feeding frequency per day for children, out of the total 552 mothers/caretakers who started complementary feeding, nearly half, 282 (51.1%) of mothers/care takers fed their children 3 times per day. As far as the method they used to feed complementary feeding their child, 284 (51.4%) used their hands and 78 (14.1%) used bottle to feed. Out of the total 611 mothers/caretakers, only 26 (4.3%) had diarrhea in the past two weeks of prior to the survey ( Table 2) .
Concerning hand washing practice of mothers/caretakers, three hundred ninety seven (65%), claimed to wash their hands before eating. The study also assessed, hand washing practice of mothers/caretakers with soap/ash at each critical moment. Accordingly, very few respondents 109 (17.8%) were used to wash their hands at least in one and more critical moments. With respect to food/fluid given during diarrheal attack, thirty six (40.4%) of respondents gave the same amount as usual ( Table 2) . 
Hygienic Behavior
Out of 611 households, 166 (27.5%) of households were observed that there were faeces around the pit hole/on slab of the latrine. Respondents were asked about children's faeces disposal practices, the majority 385 (63.8%) disposed properly while 36.2% of respondents disposed improperly. During the survey 16% of households' feaces were observed around the compound/yard and only 5.2% of households' feaces were observed in the neighborhood yard.
Factors Associated with Under-Five Diarrheal Morbidity
Bivariate and multivariate logistic regressions were used to identify the characteristics that differentiated children who had and did not have diarrhea during the two weeks period. The dichotomous variable was defined as one child who had diarrhea and zero the child who did not have diarrhea during the two week-period before the survey. Coefficients were expressed as crude and adjusted OR in relation to the referent category.
Variables significantly associated in bivariate analysis were current breast feeding ,hand washing after visiting the latrine, maternal hand washing practice with/out soap or ash, history of maternal diarrhea and observable faeces seen in neighborhood yard (p < 0.05) and bottle feeding and presence of faeces seen around the pit hole/on the slab (p < 0.001) ( Table 3 ).
The crude OR shows significant differences of the control variables on the risk of childhood diarrhea. Though, the analysis doesn't assess the independent effects of the covariates at this level. To identify the independent effects, the multivariate logistic regression was used. Variables which were found to be associated significantly in a bivariate analysis were re-examined independently using multivariate logistic regression analysis by controlling other possible confounders.
Variables such as hand washing after visiting the latrine, practice of bottle feeding, presence of faeces seen around the pit hole/on the slab, and history of maternal diarrhea were remained independent predictors of under-five diarrheal morbidity prevalence.
Respondents who used bottle feeding method to feed their children were 3 times more likely to had diarrheal morbidity as compared to respondents who didn't use bottle feeding method (AOR: 2.866, 95%CI: (1.588, 5.170). On the other hand, practice of hand washing after visiting latrine is associated with the occurrence of childhood diarrhea. Households who practiced washing their hands with soap/ash prevent childhood diarrhea two times more likely than households who practiced without soap/ash (AOR: 2.080, 95%CI: (1.076, 4.021). The presence of observable faeces around the pit hole/slab in their latrine of the households also had statistically significant association with the occurrence of childhood diarrheal morbidity. The risk of the occurrence of childhood diarrheal morbidity was 2.4 times higher in the households with the presence of observable faeces around the pit hole/slab than households with no observable faeces around the pit hole/slab of their latrine (AOR: 2.391, 95% CI: (1.444, 3.959). Children from those mothers who had history of diarrhea were three times more vulnerable to diarrhea than children from those mothers who didn't not have diarrhea (AOR: 3.158, 95%CI: (1.240, 8.045) ( Table 3) .
Discussion
This study assessed behavioral factors associated with under-five children diarrheal morbidity in rural community of Gummer Woreda.
The study revealed that childhood diarrheal morbidity prevalence rate in two weeks-period was 14.6% in rural community of Gummer Woreda. This study is consistent with the recent report of Ethiopia Demographic and Health Survey, which showed the two week-period prevalence of diarrheal morbidity 14% [3] . However, the current study is inconsistent with study of Mecha District, Northern Ethiopia, revealed a two-week prevalence of 18% [4] . This failure to match might be variation in socio-economic and demographic, environmental and behavioral characteristics of study households.
In current study, presence or absence of faeces around the pit-hole/on the slab was predictor of under-five children diarrheal morbidity. The odds of developing childhood diarrhea was 2.4 times higher in children from those households in which feaces were observed around the pit hole or on the slab compared with households in which feaces were not observed around the pit hole or on the slab. On the other hand, hand washing practice after visiting latrine showed statistically significant association with childhood diarrhea. Households who practiced washing their hands with soap/ash prevent childhood diarrhea two times (AOR: 2.080, 95%CI (1.076, 4.021) more likely than households who practiced without soap/ash. The study is supported by several studies in different parts of the world, in daycare centers, and in community settings, which have indicated that frequent hand washing, with and without soap (a local substitute like ash, soil, leaves, etc.) results in fewer diarrheas. Collectively, these studies report a 33 percent reduction in diarrhea from hand washing alone [6] . A review of other available evidence also suggests that hand washing with soap could reduce diarrhea incidence by 47% and save at least one million lives per year [7] [8].
Children from households who used bottle feeding method had almost 3 times more likely to have diarrhea than households who didn't use bottle feeding method [AOR: 2.866, 95%CI (1.588, 5.170)]. This might be due to use of unclean bottle as well as bottles are particularly important route of transmission of pathogens. The study is also supported by the study in peri-urban Peru which showed that 35% of bottle nipples tested positive for E. coli, an indicator of fecal contamination [13] . April 2016 | Volume 3 | e2570
Regarding to maternal history of diarrheal morbidity, children from whose mothers had history of diarrhea were three times [AOR: 3.158, 95%CI (1.240, 8.045)] more vulnerable than children from whose mothers didn't not have diarrheal morbidity. This might be due to mothers are food handlers of the family, and also they are usual child care providers. The study is in line with the study conducted in Mecha District, in central Ethiopia, showed children whose mothers that history of diarrheal morbidity was five-fold increase in the odds of getting diarrhea than whose mothers had no history of diarrheal morbidity [4] .
In present study hand washing before preparing food, cleansing of child's bottom, child's feaces disposal manner and observable feaces in the compound had no association with childhood diarrhea,. In contrast, various studies conducted in Bangladesh, Burma, Philippines, and Papa New Guinea were consistent with an association between a particular hygiene behavior and an increased risk of diarrhea, such behaviors include hand washing before food preparation, open defecation of children, inattention to proper disposal of faeces, the method used by mothers to clean children after defecation, the manner of disposing of the faeces of children and compound hygiene [5] .
Limitation of the Study
Recall bias by mothers/caregivers during interview of two weeks occurrence of childhood diarrhea was very likely. As it is cross-sectional, it fails to show seasonal variability in the occurrence of diarrheal morbidity
Conclusions
The findings of this study showed that the two weeks period prevalence of under-five diarrheal morbidity was 14.6%. Hand washing after visiting the latrine, practice of bottle feeding, presence of faeces seen around the pit hole/on the slab, and history of maternal diarrhea were the major factors affecting under five diarrheal morbidity.
Health education should be given by health extension workers, sanitarians, public nurses and other nongovernmental organizations on water, sanitation and hygiene activities to communities. For better intervention, this study recommends further study that focus on rural community with possible factors that are responsible for high prevalence of childhood diarrhea, water quality and climatic factors.
